. Early studies have demonstrated the importance of vitamin A to calf health. Scouring was reduced in calves having a higher plasma vitamin A level (Spielman et al, 1949) , supporting an earlier finding that feeding vitamin A to calves reduced the incidence of scours and associated mortality (Lundquist and Phillips, 1943 
Analytical methods
Blood samples were collected in 10 mL heparinized vacuum tubes, at birth and at 3, 8, 12, 15, 19, 22, 25, 29, 33, 36, 40, 43, 46, 50, 53 and 56 days of age. The tubes were centrifuged at 4 °C for plasma in a refrigerated centrifuge for 15 min at 1 000 g. Plasma was stored at -20 °C until being analyzed for vitamin A. Immunoglobulins (IgG1, IgG2, IgM) were determined by the single radial immunodiffusion procedure using a specific SRID kit (VMRD Inc, Pullman, WA, USA), and the standards and guidelines provided by the manufacturer. The method for the determination of KLH antibody titre was similar to one reported previously (Nowotny, 1969) . The haemagglutinations were performed using KLHcoated sheep red blood cells prepared by the tanned red blood cell technique. KLH was used at a concentration of 5 mg/mL-!. The titre for the KLH antibody was given as the reciprocal of the last dilution which gave a positive haemagglutination. The KLH titre values were log transformed (Base 2) before analysis. Quantitation of vitamin A in blood plasma (Driskell et al, 1982) and milk (Batra and Hidirogiou, 1995) (Bouda et al, 1980; Bardos et al, 1991 The increase at 3 days (> 0.274 pg/mL plasma) was probably related to the high intake of vitamin A through the colostrum and intestinal absorption of this vitamin (Perthes et al, 1985; bzpinar et al, 1988 According to Flachowsky et al (1990) , the level of plasma vitamin A which is not reflective of that in the liver is unsuitable for estimation of the vitamin A status of calves and this is because plasma retinol concentration is homeostatistically regulated (Donoghue and Kronfeld, 1983) . Friedman and Sklan (1989) Block and Farmer (1987 (Mitchell, 1967) . This may concern the human who can absorb high vitamin A-containing tissues, and namely the liver (Hidiroglou, 1996) .
CONCLUSION
It is apparent from the present study involving healthy calves that there were very few changes in the concentration of immunoglobulins and KLH antibody titres in the plasma following the oral administration of various amounts of vitamin A.
